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DETAILED ACTION 



Claim Rejections - 35 USC § 103 

1 . The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

2. This application currently names joint inventors. In considering patentability of 
the claims under 35 U.S.C. 103(a), the examiner presumes that the subject matter of 
the various claims was commonly owned at the time any inventions covered therein 
were made absent any evidence to the contrary. Applicant is advised of the obligation 
under 37 CFR 1 .56 to point out the inventor and invention dates of each claim that was 
not commonly owned at the time a later invention was made in order for the examiner to 
consider the applicability of 35 U.S.C. 103(c) and potential 35 U.S.C. 102(e), (f) or (g) 
prior art under 35 U.S.C. 103(a). 

3. Claims 1 are rejected under 35 U.S.C. 103(a) as being unpatentable over US 
2003/01 1 1695 to Kanamori in view of US 6294430 to Fastow et al. 

Regarding claims 1, Kanamori discloses a semiconductor integrated circuit (IC) 
device in fig. 11A-11D, comprising: a substrate 101, a nonvolatile memory device 
formed in a memory cell region (with FG and CG) of substrate 101 and having a 
multilayer gate electrode G structure comprising a tunnel insulating film 1 1 1 , fig. 5A, 
covering substrate 101 and floating gate electrode FG, fig. 10A, formed on the tunnel 
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insulating film 1 1 1 and having a side wall surfaces covered with a protection insulating 
film 1 15, fig. 8A formed of an oxide [0036]; a semiconductor device formed in a device 
region (MG), fig. 11D, of substrate 101, the semiconductor device comprising a gate 
insulating film 141 [0042] covering substrate 101 and gate electrode 114 [0042], formed 
on the gate insulating film 141; the gate insulating film 141 is interposed between 
substrate 101 and the gate electrode 1 14 have a uniform thickness at the region under 
the entire gate electrode 1 14, fig. 1 1 D, wherein the protective insulating film 115 
continuously covers sidewall faces and a top surface of the multilayer gate electrode 
structure, fig. 8A; wherein the protective insulating film covers the multilayer gate 
electrode uniformly and sidewalls 117, fig. 9A, are formed over the protection insulating 
film 115. said side walls 117 covering the entire surface of the mulfilayer gate electrode 
structure, fig. 9A; and the multilayer gate electrode structure, including a control gate 
(CG) has a substantially uniform width, fig. 1 1 A 

But, Kanamori does not discloses wherein the bird's beak structure is 
formed at an interface of the tunnel insulafing film and the floating gate electrode 
the bird's beak structure penetrating into the floating gate electrode along the 
interface from the sidewall faces of the floating gate electrode 10a semiconductor 
device 

However, Fastow discloses a semiconductor device in fig. 3G comprising 
a bird's beak (334), a tunnel oxide, a floating gate 308, a ONO dielectric 310. a 
control gate 312 and a protective insulating film 314/332 continuously covers 
sidewall faces and a top surface of the multilayer gate electrode structure; and 
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wherein the protective insulating film covers the multilayer gate electrode 
uniformly. At the time the invention was made; it would have been obvious to one 
of ordinary skill in. the art to use the protective insulating film 314/332 teaching of 
Fastow with Kanamori's device, because it would have reduces the number of 
oxides traps in the bird's beak region of the tunnel oxide thus improving the 
reliability of the floating gate memory device as taught by Fastow in col. 1 lines 
10-15. 

Regarding claims 2-3, 12, Kanamori discloses the IC device wherein the 
multiplayer gate electrode structure further comprises an insulating film 113 [0036], 
formed on the floating gate electrode FG, and a control gate electrode CG, formed on 
the insulating film 1113, wherein each of the gate electrode 1 14 and control gate 
electrode CG comprises doped polysilicon [0036]. 

Regarding claims 4 and 10, Kanamori does not disclose the IC device wherein 
the oxide film connects the bird's beak structure. 

However, Fastow discloses in fig. 3G the IC device wherein the oxide film 

connects314 the bird's beak structure 334 for the same reason as discussed in 

claim 1 . 

Regarding claims 7 and 14, Kanamori discloses the IC device having the tunnel 
oxide 111. 

Regarding claim 9, Kanamori discloses a semiconductor integrated circuit device 
in fig. 11A-11D comprising: a substrate 101, a nonvolatile memory device formed in a 
memory cell region (FG, CG) of said substrate 101 , the nonvolatile memory device 
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comprising: a first active region S covered with a tunnel insulating film 111, formed next 
to the first active region S and covered with an insulating film 1 13, a control gate CG 
formed of an embedded diffusion region formed in the first active region; a first gate 
electrode FG extending on the tunnel insulating film 1 1 1 in the first active region S and 
forming a bridge between the first and second active regions S/D to be capacitive- 
coupled via the insulating film 1 13 to the embedded diffusion region in the first active 
region S, the first gate electrode FG having sidewall faces thereof covered with a 
protection insulating film 1 15 formed of a oxide film; and a diffusion region formed on 
each of sides of the first gate electrode FG in the first active region; and a 
semiconductor device formed in a device region (MG) of substrate 101, the 
semiconductor device comprising a gate insulating film 141 covering substrate 101 and 
a second gate electrode 1 14, fig. 9D, formed on the gate insulating film 141, fig. 8D, and 
the second gate electrode 1 14 to have a uniform thickness at the region under the 
entire gate electrode 114, fig. 11D; wherein the protective insulating film 115 covers a 
top surface of the first gate electrode FG electrode uniformly and sidewalls 117, fig. 9A, 
are formed over the protection insulating film 115, said side walls 117 covering the 
entire surface of the first gate electrode FG, fig. 9A; and the first gate electrode FG has 
a substantially uniform width, fig. 11 A. 

But, Kanamori does not discloses wherein the bird's beak structure is 
formed at an interface of the tunnel insulating film and the fioating gate electrode 
the bird's beak structure penetrating into the fioating gate electrode along the 
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interface from the sidewall faces of the floating gate electrode 10a semiconductor 
device 

However, Fastow discloses a semiconductor device in fig. 3G comprising 
a first active region n and n+ (double diffused regions), fig. 1 and fig. 3G, a bird's 
beak (334), a tunnel oxide, a floating gate 308, a ONO dielectric 310, a control 
gate 312 and a protective insulating film 314/332 continuously covers sidewall 
faces and a top surface of the multilayer gate electrode structure; and wherein 
the protective insulating film covers the multilayer gate electrode uniformly. At the 
time the invention was made; it would have been obvious to one of ordinary skill 
in the art to use the double diffused regions and protective insulating film 314/332 
teaching of Fastow with Kanamori's device, because it would have created an 
EEPROM device reducing the number of oxides traps in the bird's beak region of 
the tunnel oxide thus improving the reliability of the floating gate memory device 
as taught by Fastow in col. 1 lines 10-15. 

Regarding claim 40, as discussed in the above claims 1-4, and 12, the 
combination of Kanamori and Fastow disclose all the limitations of claim 40. 
4. Claims 6. 13 are rejected under 35 U.S.C. 103(a) as being unpatentable over US 
2003/01 1 1695 to Kanamori et al. and US 6294430 to Fastow et al. as applied to claims 
1 and 9 above and further in view of US 6406959 to Prall et all. 

Regarding claims 6, 13, Kanamori does not expressly disclose the 
semiconductor IC device wherein a SOI substrate is employed as substrate. 
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However, Prall reference discloses a flash memory device wherein the 
substrate 1 1 can be either silicon or SOI, column 4 line 15. At.the time of the 
invention was made; it would have been obvious to one of ordinary skill in the art 
to replace the silicon substrate of Kanamori with either Si or SOI substrate 
teaching of Prall, because such substrate substitution would have been 
considered a mere substitution of art-recognized equivalent values. 
5. Claims 8 and 15 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
US 2003/01 1 1695 to Kanamori et al and US 6294430 to Fastow et al. as applied to 
claims 1 and 9 above and further in view of Applicant Admitted Prior Art (APA) 

Regarding to claims 8 and 15, Kanamori does not discloses the tunnel insulating 
film is a nitride oxide film. 

However, APA discloses the IC device having the tunnel oxide 12, spec, 
page 2 or nitride, page 4. At the time of the invention was made; it would have 
been obvious to one of ordinary skill in the art to use the tunnel insulating 
material teaching of APA in the Kanamori's device, because such material 
substitution would have been considered a mere substitution of art-recognized 
equivalent values. 



Response to Arguments 
6. Applicant's arguments with respect to claims 1-4, 6-10, 12-15 and 40 have been 
considered but are moot in view of the new ground(s) of rejection. 
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Conclusion 

7. Applicant's amendment necessitated the new ground(s) of rejection presented in 
this Office action. Accordingly, THIS ACTION IS MADE FINAL. See MPEP 

§ 706.07(a). Applicant is reminded of the extension of time policy as set forth in 37 
CFR 1.136(a). 

A shortened statutory period for reply to this final action is set to expire THREE 
MONTHS from the mailing date of this action. In the event a first reply is filed within 
TWO MONTHS of the mailing date of this final action and the advisory action is not 
mailed until after the end of the THREE-MONTH shortened statutory period, then the 
shortened statutory period will expire on the date the advisory action is mailed, and any 
extension fee pursuant to 37 CFR 1 .136(a) will be calculated from the mailing date of 
the advisory action. In no event, however, will the statutory period for reply expire later 
than SIX MONTHS from the date of this final action. 

8. Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Thao X. Le whose telephone number is (571) 272-1708. 
The examiner can normally be reached on M-F from 8:00 AM - 4:30 PM. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Wael M. Fahmy can be reached on (571) 272 -1705. The fax phone 
number for the organization where this application or proceeding is assigned is 703- 
872-9306. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
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published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). 

04 Mar. 2007 
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